Interleukin 11 signaling components signal transducer and activator of transcription 3 (STAT3) and suppressor of cytokine signaling 3 (SOCS3) regulate human endometrial stromal cell differentiation.
The differentiation of endometrial stromal cells into decidual cells (decidualization) is critical for embryo implantation, but the mechanisms remain poorly defined. Numerous paracrine agents including IL-11 promote human endometrial stromal cell (HESC) decidualization. IL-11 signaling is transduced by the signal transducers and activators of transcription (STAT) proteins. Suppressors of cytokine signaling (SOCS) proteins are stimulated in response to cytokine-inducible STAT phosphorylation, acting in a negative-feedback mechanism to hinder cytokine receptor activity. This study examined the role of IL-11 signal transduction components in HESC decidualization in an ex vivo model. Cells were induced to differentiate with estrogen plus medroxyprogesterone acetate (E+P) or cAMP (assessed by prolactin secretion) and resulted in increased STAT3 and SOCS3. E+P maximally stimulated STAT3, whereas cAMP maximally stimulated SOCS3 during decidualization, suggesting E+P and cAMP differentially regulated the signaling components. IL-11 stimulated the phosphorylation (p) of STAT3 and SOCS3 mRNA and protein. Antiprogestin (onapristone) added to decidualizing cells attenuated STAT3 protein but increased SOCS3 mRNA and protein, suggesting regulation via both ligand-dependent and -independent progesterone-receptor pathways. SOCS3 overexpression in HESC reduced IL-11-induced pSTAT3 and retarded decidualization, indicating that SOCS3 is a critical regulator of differentiation. Immunoreactive pSTAT3 and SOCS3 were all present in decidualized stromal cells, epithelial cells, and leukocytes in human endometrium. These data support a role for IL-11 via pSTAT3 and SOCS3 in initiating and progressing decidualization.